Abnormal hippocampal granule cells are present in patients with temporal lobe epilepsy, and are a prominent feature of most animal models of the disease. These abnormal cells are hypothesized to contribute to epileptogenesis. Isolating the specific effects of abnormal granule cells on hippocampal physiology, however, has been difficult in traditional temporal lobe epilepsy models. While epilepsy induction in these models consistently produces abnormal granule cells, the causative insults also induce widespread cell death among hippocampal, cortical and subcortical structures. Recently, we demonstrated that introducing morphologically abnormal granule cells into an otherwise normal mouse brain -by selectively deleting the mTOR pathway inhibitor PTEN from postnatally-generated granule cells -produced hippocampal and cortical seizures. Here, we conducted acute slice field potential recordings to assess the impact of these cells on hippocampal function. PTEN deletion from a subset of granule cells reproduced aberrant responses present in traditional epilepsy models, including enhanced excitatory post-synaptic potentials (fEPSPs) and multiple, rather than single, population spikes in response to perforant path stimulation. These findings provide new evidence that abnormal granule cells initiate a process of epileptogenesis -in the absence of widespread cell death -which culminates in an abnormal dentate network similar to other models of temporal lobe epilepsy. Findings are consistent with the hypothesis that accumulation of abnormal granule cells is a common mechanism of temporal lobe epileptogenesis.
Introduction
Dentate granule cells have long been suspected of playing a pivotal role in the development of temporal lobe epilepsy (Nadler 2003; Sutula et al. 1989) . Granule cells develop de novo recurrent excitatory circuits during epileptogenesis, and exhibit physiological changes indicative of increased network excitability. Ascertaining whether abnormal granule cells are cause, effect or epiphenomena, however, has been challenging due to the panoply of changes occurring throughout the brain during epileptogenesis.
We recently presented new evidence supporting a prominent role for granule cells in epileptogenesis by demonstrating that abnormal granule cells are sufficient to cause the disease (Pun et al. 2012) . Specifically, we utilized a conditional, inducible transgenic mouse model system to selectively deleted the mTOR pathway inhibitor Phosphatase and Tensin Homolog (PTEN) from granule cells born after postnatal day 14 (P14). Granule cell neurogenesis peaks around P7, and tapers off to adult levels thereafter. Inducing PTEN deletion in granule cell progenitors at P14, therefore, impacts about 10-20% of the total granule cell population. PTEN deletion leads to excess activation of the mTOR pathway, and was targeted because PTEN knockout granule cells develop morphological abnormalities reminiscent of temporal lobe epilepsy (e.g. basal dendrites, Pun et al. 2012) . Moreover, mTOR signaling is increased during epileptogenesis (Hester et al. 2016; Zeng et al. 2009 ), and blocking mTOR has anti-epileptogenic properties (Ljungberg et al. 2009; Wong 2013) . PTEN knockout mice developed a severe epilepsy syndrome, exhibiting both hippocampal and cortical seizures in 24/7 EEG recordings -supporting the hypothesis that abnormal granule cells can initiate temporal lobe epileptogenesis.
The extent to which PTEN deletion recapitulates features of traditional, status epilepticus, models of temporal lobe epilepsy, however, was not fully resolved by this previous work. Status epilepticus models cause rapid and widespread cell death throughout many brain regions, while these regions are spared in the PTEN model, at least initially. There are many different forms of epilepsy, so it is a formal possibility that the PTEN model produces a phenotype with little relevance to temporal lobe epilepsy. To further validate this model, for the present study we queried whether PTEN deletion from granule cells would reproduce the well-characterized abnormal responses to perforant path stimulation evident in other temporal lobe epilepsy models (for example, Patrylo et al. 1999; Shao and Dudek 2011) .
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